
E–1

APPENDIX E
SOIL LOSS, SEDIMENT PRODUCTION AND

SALT DELIVERY CALCULATIONS

Soil loss, sediment production, and salt delivery rates for the alternatives in the North and South Areas were
calculated using the methods and some of the assumptions and scenarios presented in Appendix 4A-1 to the
Price CBM EIS, prepared by the BLM (1997c).  Tables E–1 through E–6 summarize soil loss, sediment
production, and salt delivery rates for existing conditions, Alternative 1 (Proposed Action), Alternative 2
(Proposed Action with additional Environmental Protection Measures), and Alternative 3 (No Action).

SOIL LOSS

The Revised Universal Soil Loss Equation (RUSLE) was used to evaluate sediment loss from long-term
disturbances in the North and South Areas. The various types of long-term disturbances used to calculate the
amount of soil loss for each alternative include soils disturbed by well pads; transportation corridors,
including roads, pipelines, and electrical transmission lines; and central production facilities. RUSLE also
forms the basis for estimating sediment and salt delivery. The RUSLE equation is A = RKLSCP, where:

A = soil loss in tons per acre per year.

R = an erosivity factor related to rainfall intensity and runoff. Rainfall is based on data collected from
the National Weather Service and is measured in inches per acre per hour per year.  The R value for
the North and South Areas is 15.

K = the soil erodibility constant K is a function of soil texture, structure, permeability and organic matter.
K values ranging from  0.10 to 0.49 were provided in the Carbon Area soil survey for each soil series
in the North and South Areas.  For the purpose of the evaluation of the estimated soil loss, the
highest K values of identified soils for each slope category in the North and South Areas were
employed in the analysis.

L = is the length parameter L within the RUSLE equation, and reflects the length of overland flow within
a watershed.  Overland flow occurs for a short distance at the top of a watershed and is followed by
channel flow unless there is a reduction in slope and deposition occurs. Length parameters are based
on best professional judgement after examining the slopes in each individual subwatershed. In both
the North and South Areas, L was estimated to be 100 feet on slopes with angles of 10 percent or
less, and 50 feet for all others. These estimates were based on the BLM environmental protection
measure that requires the construction of water bars on slopes greater that 2 percent.
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S = is a representative slope gradient for the predominate subwatersheds. The S values were derived
from topographic information in the GIS database for this project, and ranged from 0 to 90 percent.
Values of 0 to 5, 6 to 10, 11 to 24, and >25 percent were acquired from GIS, and the average slope
within each range was used. The slope and length parameters were combined to give an LS factor.
Values for LS were obtained from LS tables for rangeland (applicable to soils where both interill and
rill erosion are significant) and soils with little-to-moderate cover (USDA Agricultural Research
Service).

C = the “C” factor is determined by ground cover, annual site production, roughness value, mechanical
disturbance, and the number of years needed for soil consolidation. The C factors for the North and
South Areas were derived from SCS guidelines on cover practice values (Hamon 1982). Bare ground
(long-term disturbance) was run at 0.55 to reflect 20 percent rock cover.  Native grass or sagebrush
range was run at 0.038, reflecting 25 percent vegetative grass type cover, 15 percent litter, 20 percent
rock, for total cover of 60 percent.

P = RUSLE computes the effect of erosion control practices on the amount of soil loss. The most
conservative value of 1.0 was used for the calculations.

All factors of the RUSLE equation, with the exception of K, were assumed to be consistent across the North
and South Areas in order to simplify calculations, even though soil loss would not be equally distributed
across the areas. Acres of Disturbance were divided into four categories based on the slope angles noted
above. An RUSLE calculation was run for each category and then these numbers summed to arrive at the
total amount of soil loss for the Proposed Action. Two different RUSLE calculations were run to estimate
soil loss; (1) bare soil conditions — representing long-term disturbance resulting from project facilities and
(2) native grasses and shrubs, representative of both a baseline scenario assuming no disturbance has
occurred in the North and South Areas and successful reclamation after project closure.

SEDIMENT DELIVERY

The calculations for sediment delivery, based on information provided in the San Rafael Resource
Management Plan (Moab District, BLM), estimated soil loss was one to four times higher than the sediment
delivery. Therefore, soil loss figures calculated by RUSLE for the North and South Areas were divided by
2.5, the average value determined in the San Rafael study.

SALT DELIVERY

Salinity yield rates for the North and South Areas were obtained from the Price CBM EIS, which were based
on a study done for the San Rafael Resource Area RMP. The salt percentage of the badland soils that typify
the region is 3.5, as determined in the San Rafael study. The electrical conductivity for the badland soils is
12 mmhos/cm. A ratio using the salt percentage and the electrical conductivity were used to derive the
percent salt for other soil types in the North and South Areas. The resulting soil salinity levels were divided
into four categories:

Very high salinity – soil with electrical conductivity greater than 16 mmhos/cm or 4.67% calculated as
follows:   3.5%/(12 mmhos/cm) = x/(16 mmhos/cm); 12x = 56; x = 4.67%

High salinity – soil with electrical conductivity of 8 to 16 mmhos/cm or 3.50% calculated as
follows:   3.5%/(12 mmhos/cm) = x/(12 mmhos/cm); 12x = 42; x = 3.50%
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Moderate salinity – soil with electrical conductivity of 2 to 8 mmhos/cm or 1.75% calculated as follows:
3.5%/(12 mmhos/cm) = x/(5 mmhos/cm); 12x = 18; x = 1.50%

Low salinity – soil with electrical conductivity less than 2 mmhos/cm or 0.58% calculated as
follows:   3.5%/(12 mmhos/cm) = x/(2 mmhos/cm); 12x = 7; x = 0.58%

The salinity levels for each soil series were entered in the GIS database to determine acres of impacts for
each salinity category.  Salinity delivery was based on sediment delivery values.  Results are shown in Table
E-7.

RESULTS

Soil losses of 9.86 to 11.2 tons/acre/year for long-term disturbances are consistent with area natural soil
losses of 2 to 12 tons/acre/year based on topography (BLM 1997c).  There is slightly less soil loss under
Alternative 2 compared with the other alternatives, based predominantly on avoidance of siting of facilities
on critical soils.  Sediment delivery results of 4.0 to 4.5 tons/acre/year is directly related to the soil loss
values, and represents sediment delivery seen at the base of the watershed.  Sediment delivery rates
associated with this project are approximately 16 times natural soil delivery, but within the upper end of the
natural range of  0.8 to 4.8 tons/acre/year.

Salt delivery ranges from 0.009 to 0.347 tons per acre per year, depending on topography (BLM 1997c).  The
rate of salt delivery associated with this project is 12 to 17 times higher than undisturbed conditions but well
within regional norms.  Again, the alternative with the least salt delivery is Alternative 2.
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Table E–7
Summary — Long-Term Soil Loss, Sediment Delivery and Salt Delivery

Undisturbed Alternative 1 Alternative 2 Alternative 3
Soil Loss (tons/acre/year)
North 0.4 6.7 6.2 6.6
South 0.7 12.2 10.7 11.3
Total 0.64 11.2 9.9 10.8
Sediment Delivery (tons/acre/year)
North 0.2 2.7 2.5 2.6
South 0.3 4.9 4.3 4.5
Total 0.28 4.5 4.0 4.3
Salt Delivery (tons/year)
North 0.010 0.195 0.145 0.160
South 0.021 0.347 0.260 0.322
Total 0.019 0.319 0.239 0.306


